The citrulline biosynthetic operon argC-F located at 100" on the Bacillus subtilis chromosome contains seven open reading frames which encode all the enzymes required for the biosynthesis of citrulline. The operon is transcribed as a single transcription unit. The second cistron of the operon is homologous to ArgJ (ornithine acetyltransferase) from Bacillus stearotherrnophilus and Neisseria gonorrhoeae, suggesting that the acetylation of glutamate and the deacetylation of acetylornithine are carried out by a single enzyme in a cyclical pathway. The argF gene is an orthologue of argF from Pseudornonas aeruginosa and a paralogue of arcB from P. aeruginosa and argflargl from Escherichia coli.
with the exception of argC and argF, by their homology with genes from Escbericbia coli, Neisseria gonorrhoeae and Bacillzls stearothermophilzls. This operon is transcribed as a single transcription unit. There are three overlapping ORFs (argB/argD, carA/carB and carB/argF), suggesting that translation of these ORFs is coupled. The sequences of argC and argF were reported previously (Smith e t al., 1990 ; Mountain e t al., 1990) , and our sequences concur with those reported.
It has been reported that DNA located between the argC and argB cistrons of this B. szlbtilis operon complements both argA and argE mutants of E. coli (Mountain e t al., 1084 (Mountain e t al., , 1986 . There is, however, only one ORF between the argC and argB cistrons in our sequence. The putative product of this ORF is 64% identical at the amino acid level to Arg J from B. stearotbermopbilxr and 37 % identical t o the ArgJ protein of Neisseriagonorrhoeae (Fig. 2 , Table  1 ; Martin & Mulks, 1992; Sakanyan e t al., 1993) . The Arg J protein is an ornithine acetyltransferase, an enzyme which uses acetylornithine (an intermediate in the citrulThe EMBL accession number for the nucleotide sequence reported in this paper is 226919.
line biosynthetic pathway) as acetyl donor in the first reaction in the pathway, the acetylation of glutamate. Thus the acetylation of glutamate and the deacetylation of acetylornithine reactions in the biosynthesis of citrulline in B. szlbtilis appear to be carried out in a manner similar to that observed in B. stearothermophilzls (Sakanyan e t al., 1992 (Sakanyan e t al., , 1993 and N. gonorrhoeae (Martin & Mulks, 1992) B. stearothermopbilm range from 51 % (ArgB) to 64% (ArgJ), and with homologues from E. coli from 33 % (ArgB) to 42 YO (CarB). B. szlbtilis contains two carbamoyl phosphate synthetases, one involved in the biosynthesis of arginine (CarA, CarB, this work) and a second involved in pyrimidine biosynthesis (PyrAA, PyrAB, Quinn e t al., 1991) . These homologues are 48% (CarA, PyrAA) and 53% (CarB, PyrAB) identical (Table 1 ). The subunits of the two B. szlbtilis carbamoyl phosphate synthetases are more similar to each other than either is to the E. coli enzyme, suggesting that the gene duplication event in B.
szlbtilis occurred after the divergence of Gram-negative and Gram-positive bacteria.
The Psezla'omonas aerzlginosa genome contains two genes encoding ArgF-like proteins, argF (Itoh e t al., 1988) 
